C.oley: Treatment of Inoperable Sarcoma erysipelas and Bacillus prodigiosus, or whose knowledge of the same is of the most general sort. Such early history of the method is essential for the proper consideration and understanding of its present status.
First, I wish to emphasize the point that the method rests upon a solid foundation of accepted and indisputable clinical facts-namely, that in a considerable number of cases of inoperable cancer of all varieties, and especially sarcoma, such tumours have been known entirely to disappear under attacks of accidental erysipelas, and patients have remained well for many years thereafter.
For those who refuse to accept clinical results unless confirmed by laboratory experiments, these latter tests have now been supplied, since during the last two years Dr. Martha Tracy and Dr. S. P. Beebe, of the Huntington Cancer Research Fund, have shown that large multiple sarcomas in dogs rapidly disappear under both local and systemic injections with the mixed toxins of erysipelas and Bacillus prodigiosus.
My attention was first called to the curative effect of accidental erysipelas in inoperable sarcoma by a certain case observed in 1891. In my studies of sarcoma at that time I made a careful analysis of all the cases of sarcoma (90 in number) operated upon at the New York Hospital during the preceding fifteen years. Among these cases was a small round-celled sarcoma of the neck, four times recurrent. At the fifth operation, in 1884, Dr. Bull found the tumour to involve the deep structures so extensively that it was impossible to remove it, and he gave up the atteinpt. The case was regarded as absolutely hopeless, when, shortly after the operation, the man developed a very severe attack of accidental erysipelas in the face and neck, followed two weeks later by a second attack. Within a few days after the beginning of the first attack the tumour began to soften and decrease rapidly in size.
The history stated that when the patient left the hospital his tumours had entirely disappeared. There was no after-record of the case, but I made an effort to trace the patient, and finally found him alive and well, with no evidence of any local or general recurrence in the spring of 1891, seven years later. He was examined both by Dr. Bull and myself. (Fig. 1.) At this time I had not read of Fehleisen's experiments in Germany in inoculating patients with inoperable malignant tumours with the streptococcus of erysipelas; but I was so strongly impressed with the case I have related that I determined to try inoculations in the first suitable case. In a very short time-May 2, 1891-I made my first of the right tonsil, nearly as large as an egg and alnmost completely blocking the pharynx; there was also a large metastatic tumour in the right cervical region. The patient could take no solid and little liquid food, and was much emaciated. and cachectic. The October, 1891 , to produce an attack of erysipelas, without success. Cultures from four different laboratories were used and various methods of inoculation employed. Finally, in October, 1891, with 5 decigrams of a bouillon culture of streptococcus of erysipelas, just brought me from Koch's laboratory in Germany by Dr. Frank Ferguson, the pathologist of the New York Hospital, a most severe attack of erysipelas developed, nearly causing the death of the patient. Within an hour after the injection a severe chill occurred, followed by a temperature of 105i F. After an interval of twelve hours a typical attack of erysipelas developed, starting at the point of injection and extending over the neck and face. It ran its usual course. The tumour of the neck began to break down on the second day, and a discharge of broken-down tumour tissue continued until the end of the attack. At the end of two weeks the neck tumour had disappeared and the tonsil tumour had decreased in size. The patient remained well for eight years, and then died in Italy of a local recurrence.
During the next two years, through the kindness of Dr. Bull, I had an opportunity of trying the inoculations upon a number of chronic and incurable cases of malignant disease at the New York Hospital, in a special building erected for the purpose by Mr. Archer M. Huntington. It is necessary to refer to these earlier investigations with the inoculations of the living cultures, inasmuch as they form the basis of all the later work with the toxins.
Of the first ten cases treated by the living cultures (local and systemic. injections of bouillon cultures of the streptococcus of erysipelas) six were. sarcoma and four carcinoma, all inoperable and far advanced. In seven of the ten cases I could not produce erysipelas after many attempts. extending over many weeks. In all these cases of failure to produce erysipelas, however, I noticed slight temporary improvement in the tumours as shown by decrease in size, increase in mobility, and diminution of vascularity. In only three cases of sarcoma was it possible to produce an active attack of erysipelas; one of these I have already related in brief. The second was a large inoperable sarcoma of the back (mixed-celled) with extensive metastases in the right groin of a man, aged 46. The tumour of the groin was partially removed, but recurred quickly. Specimens from the primary tumour of the back were excised and pronounced mixed-celled sarcoma by Dr. Frank Ferguson, pathologist to the New York H:ospital, and the diagnosis was confirmed by microscopical examinations made by a number of other pathologists. I first Surgical Section inoculated him on April 21, 1892. Injections with the living bouillon cultures of the streptococcus of erysipelas obtained from the laboratory of the College of Physicians and Surgeons were repeated daily for three weeks without causing an attack. In the fourth week an injection of 20 mm. of a fresh culture obtained from the Johns Hopkins Hospital Laboratory was given without effect. A second injection, two days later, was followed by a severe chill and a temperature of 105V5°F. Twentyfour hours later a typical area of erysipelas developed. To quote from my paper (loc. cit. 1893): "From the beginning of the attack the change that took place in the tumour was nothing short of marvellous. It lost its lustre and colour and had sunk visibly in size within twenty-four hours. Several sinuses formed the second day and discharged necrosed tumour-tissue. A few days later the tumour of the groin, which was about the size of a goose egg and very hard when the inoculations were begun, broke down and discharged a large amount of tumour-tissue. Three weeks from the date of the attack of erysipelas both tumours had entirely disappeared. July 1, two months later, there was a small local recurrence in the back. Two weeks later six small nodules had developed. Inoculations were resumed, but no attack of erysipelas could be produced until November 14, 1892, although constant attempts were made. By October 1 the tumour had been 21 in. by 4JL in., and by November 14 5 in. by 31 in., and there was a marked recurrence in the groin. On November 14, after an injection of 22 mm. of a culture previously used without effect, a moderately severe attack of erysipelas developed, during the course of which the tumours both in the back and groin disappeared. In two weeks there was evidence of recurrence. Curiously, during the next three months, three further attacks of erysipelas developed spontaneously; they were milder in character, and the effect upon the tumours was less pronounced and less lasting." Finally, early in 1893, under repeated injections of the mixed toxins of erysipelas and Bacillus prodigiosus, the tumour disappeared and the patient remained well for three and a quarter years, when he died of a malignant tumour of the abdomen, probably metastatic.
The third case of sarcoma in which I produced an attack of erysipelas was a twice-recurrent sarcoma of the breast in a woman aged 38, referred to me by Dr. Bull. An inoculation given June 2, 1892, resulted in a moderately severe attack of erysipelas. All of the three tumours present decreased considerably in size; one almost disappeared. A second attack of erysipelas was produced on June 30; the tumours showed some further improvement, but less than from the first attack. The check in growth proved but temporary, and the tumours soon began to increase in size. In spite of further inoculations the patient grew worse and died within six months.
In none of the cases of carcinoma did I succeed in producing erysipelas. Although up to this time I had had no death, the difficulties in the way of successful inoculations were very great. Shortly afterward I had two deaths, both in far-advanced cases, and the 'patients had been duly warned of the risks of inoculation. These experiments with the living cultures, while absolutely confirming the curative influence of accidental erysipelas, as shown by clinical observation, also emphasized the practical difficulties which had been sufficient to cause Fehleisen to abandon his attempts. I had learned from the same source:
(1) That it is extremely difficult to produce erysipelas at will; (2) That the risks of inoculation, when successful, were considerable; (3) And, most important, I had been impressed with the fact that repeated injections of the living bouillon cultures of the streptococcus of erysipelas had an inhibitory action upon the growth of the tumours which, while only temporary, was nevertheless distinct.
-This fact led me to believe that a portion at least of the curative action of the erysipelas lay in the toxic products of the erysipelas, which might possibly be utilized without producing an actual attack of erysipelas.
In the latter part of 1892 I made my first experiments with the toxins of erysipelas. I began with bouillon cultures of the streptococcus of erysipelas, sterilized by just sufficient heat (58°C.) to destroy the germs, and also by filtering the unheated cultures through a porcelain filter. These toxins were prepared for me by Dr Tracy's first experiments with the Bacillus prodigiosus alone confirmed the investigations of Vaughan, of Ann Arbor-that the Bacillus prodigiosus toxins were the most powerful known. Further experiments with sarcoma in dogs showed that sarcoma would disappear under the injections with the prodigiosus alone, without any erysipelas, although not quite so rapidly as when the combined toxins were used. Utilizing these newly proven facts, Dr. Tracy proceeded to grow the two organisms separately and, by adding a certain definite quantity of the sterilized prodigiosus bouillon to each ounce of the streptococcus broth, was able to secure what had never been possible before-namiely, a definite standardization of dosage. This enabled us to overcomne the greatest difficulty we had had to contend with all along.
In the old way of growing the two organisms together, there had always been a varying amount of prodigiosus toxins in the solution, due to an exceedingly variable rate of growth. I had previously noted clinically that the highly coloured solution of the toxins, showing a large amount of prodigiosus present, were more powerful and, likewise, the curative effect was greater. The first preparations which Dr. Tracy made in the way described had so large an amount of prodigiosus that very severe reactions were obtained by minute doses, and in one case, in the hands of another physician, death resulted within a few hours after an injection of I mm. made into a very vascular tumour in the mediastinal region. After this the addition of the prodigiosus to the toxins was immediately reduced to one half, and this amount has been continued up to the present time. it becomes much more movable and less fixed to the surrounding tissues, these changes being often noted after the first two or three injections; third, it soon begins to show areas of softening, due to caseous degeneration or necrobiosis of the tumour elements; fourth, gradual disappearance, either by absorption-which is more apt to be the case in the firmer tumours (e.g., spindle-cell or fibro-sarcomas)-or, in other cases (especially the round-celled and vascular varieties), by breaking down and liquefaction of the tumour-tissues. In such cases incision and drainage may be sometimes advisable, provided the tumours are in accessible regions.
These changes are precisely the same, whether the toxins have been injected directly into the tumour or whether the injections have been made in remote parts of the body, proving that the action of the toxins is systemic rather than local. In a certain number of cases-in my own experience in a little over 10 per cent.-the degenerative progress has gone on until complete absorption of the tumours has taken place and the patients have remained cured. In other cases improvement is only temporary, and after a few weeks, in spite of continued injections and increased doses, the tumour again begins to show signs of growth and continues until a fatal issue. In a very few instances If time permitted, I could cite many striking cases of sarcoma of the most virulent type that followed iiimmediately upon a blow or an injury to the bone in previously perfectly healthy individuals. The etiology of tuimiours is a problem far too difficult and complicated to do more than touch upon here. Assuimiing such extrinsic origin, the action of the toxins appears to me to produce certain changes in the blood or serum that restore the weakened or lost iimml-unity or natural resisting power of the tissues, and the sarcoma-cell, no longer finding conditions favourable for further growth and developmiient, undergoes a process of degeneration, with absorption in somile cases and the formation of a slough in others.
The reason why a cure results in some cases is that in these the antagonistic action of the toxins is sufficient to destroy the cancercell and render the soil unfavourable for further growth; whereas in other cases the tumour-cells, by reason of greater vigour or better nourishnment, are imore resistant and, although receiving a teml-porary setback by reason of the changes in the blood produced by the toxins, soon accommodate themselves to the new environment and continue to grow as before.
The high temperature produced by the toxins may also be a factor in causing the improvement that follows their use. Many and repeated blood-exaimiinations of sarcoma patients treated with the toxins show almiiost universally a imiarked leucocytosis as a result of the treatm-lent.
That While in all my earlier papers I have practically limited the use of the toxins entirely to cases of inoperable sarcoma, further experience has convinced me that they have a much wider field of usefulness. I would at present advocate their use, first, in all cases of inoperable sarcoma, except the melanotic, which are classed as of epithelial origin by many pathologists; second, in cases of sarcoma originating in the long bones in which operation means a sacrifice of the-limb: if in these cases no improvement is noted at the end of two to three weeks, I would then advise excision, resection, or amputation, according to the individual case; third, in all cases of operation for primary sarcoma directly after wound healing as a prophylactic against recurrence; fourth, in addition to the foregoing, I think there is good ground for believing that the use of the mixed toxins after all operations for carcinoma would greatly lessen the number of recurrences. This opinion is based partly on the clinical observations of a considerable number of cases in which both epithelioma and carcinoma have entirely disappeared and been permanently cured from attacks of accidental erysipelas, and partly upon the marked inhibitory action of the mixed toxins upon inoperable carcinoma, as shown by actual experiments in a large number of cases. This deserves special mention. In a recent paper upon the " Consevative Treatment of Sarcoma of the Long Bones," read before the American Medical Association, I gave a detailed study of ninety-two cases of sarcoma of the long bones that had come under my personal observation within the last eighteen years. I stated: " The facts I have set forth are sufficient, in my judgment, to justify the giving-up of the traditional method of treating all cases of sarcoma of the long bones by immediate amputation. In most cases I believe it safe to wait for two to three weeks, the time required for a trial with the toxins, before sacrificing the leg. Sarcoma cases-o1. extremely rapid growth will probably show little or no effect from the toxins, and one might (naturally) say valuable time had been lost by the preliminary use of the Surgical Section toxins. However, it is my opinion that early operation in these cases would not have been of the slightest avail, as shown by the long, almost unbroken list of fatalities of cases treated by operation alone. On the other hand, in certain cases-probably a small number-the limb will be saved by the preliminary use of the toxins. In those in which early improvement is not marked, operation can then be performed with even greater chances of ultimate success than had the toxins not been first used.
The greatest value of the toxins in sarcoma of the long bones will, I believe, be shown to lie in a judicious combination with conservative operative treatment. By such procedure hip-joint amputation, which has been the almost uniform rule for sarcoma of the femur, will give place to an amputation below the trochanter which will leave a stump of sufficient length to permit the wearing of an artificial limb; and this is no small gain. The toxins will be administered for a considerable period of time after amputation, with the hope of destroying the cells which were left behind, and which, with operative treatment alone, cause the local and metastatic recurrences. The same rules will apply to sarcoma of the humerus.
Coming to sarcoma of the tibia, fibula, and radius and ulna, particularly of the myeloid type, in place of amputation, as formerly advised and still advocated by the great majority of surgeons, we can safely substitute either curetting or partial resection, followed by a thorough course of the mixed toxins. While good results have been obtained in a very limited number of cases in this group by operation alone, I am convinced that the number of successes will be greatly increased by combining the toxin treatment with conservative operation, as I have suggested, and my series of cases strongly supports this opinion.
As earlier diagnosis is steadily but surely coming, owing to increased knowledge of this disease, coupled with more correct interpretation of X-ray plates and the use of earlier exploratory operations, the conservative treatment along the lines I have mentioned will soon show results infinitely superior to those obtained by the radical and maiming operations thus far almost uniformly practised.
The following cases of sarcoma of the long bones are worthy of special note (1) be given for long periods of time without any harmiful effects, as is shown by a case of eight times recurrent sarcoma of the chest-wall in which the treatment was continued for four years, and the patient is now well, fourteen years after the beginning of the treatment, or ten years after its cessation. The treatinent did not in the least interfere with his regular work. I have several other cases in which the toxins were given for two years or more without any unfavourable effects. N-23 DURATION OF TREATMENT.
It is very hard to lay down any definite rules as to the duration of treatment that would apply to all cases. My own feeling, based upon my experience up to the present date, is that there is much more danger in stopping the toxins too soon than in giving them too long. That they can be given for very long periods without harm is shown by some of my cases, one in particular having taken the toxins with some intervals of rest for a period of nearly four years. He had had eight operations for recurrent spindle-celled sarcoma of the chest-wall. At each operation the tumour had become more malignant, and the case was considered quite hopeless from the standpoint of further operations. The treatment was given in small doses which, after the first few weeks, did not interfere with the performance of the patient's duties as a surgeon. He is to-day in perfect health, fourteen years after the beginning and ten years after the cessation of the treatment. November, 1907 , greatly emaciated and unable to walk without help. In view of the very rapid growth of the tumour with such early bone metastases I gave a very bad prognosis, but still thought it worth while to try the toxins. The toxins were nearly all given systemically, i.e., into the buttocks; only Coley: Treatment of Inoperable Sarcomta 4 or 5 doses of the filtered toxins were injected into the tumour of the jaw. He was quite susceptible to the toxins; highest dose he ever received was 8 mm. He was not able to stand more than four or five doses a week. At the end of one month there was slight improvement; at the end of six weeks the improvement was marked; from that time on tumours melted away with great rapidity, until at the end of ten weeks there were no traces left either in the back or jaw. On February 8, 1908, three months after treatment was begun, the patient had regained his lost weight and most of his strength, and was sent home. The toxins were continued by the family physician twice a week for two months, and once a week until July, 1908, since which time he has had no further treatment. No treatment other than the toxins was given during the whole time. I presented him before the New York Orthopadic Association, February, 1908 , and examined him a few weeks ago at my office. He has gained 69 lb. in weight, and there is no trace of tumour in any part of his body; he has been performing his regular duties as a manufacturer for now more than a year.
Much depends upon a judicious determination of the dosage for the given case. As a rule I like to give as much as the patient can safely stand. I always begin with one-fourth of a minim diluted with sufficient boiled water to ensure accuracy of dosage, injected either into the buttocks or pectoral region. After the individual's susceptibility has been ascertained, one can inject into the tumour itself if it is in an accessible region. The initial dose into the tumour should always be less, not more, than one-fourth of that used elsewhere. I believe it a good plan to give the injections alternately into the tumour and into the buttocks. Daily injections should be given, increasing by one-fourth of a minim until the desired reaction-namely, a temperature of 102-104' F.-has been obtained. This should be modified to suit patients in a weakened condition. Having secured the desired reaction, the dose should no longer be increased until it fails to give a reaction, when it can again be increased by one-fourth to half a minim. I will not say to thoroughly read all of the literature connected with the treatment, but at least the directions upon the bottle. In this case the initial dose was 5 mm. injected into a vascular tumour. The physician stated that he had turned the case over to his assistant, who gave him 5 mm., and the patient died in fifteen minutes. Death might also have resulted had he given him 20 gr. of morphine, though perhaps not so quickly. The toxins are, indeed, like strychnine and morphine, safe if judiciously and intelligently administered, but exceedingly da-ngerous if given in the way described.
I have known of another instance, a case of sarcoma of the lower jaw, in which-after two operations had been performed and it was not thought that the disease had been entirely removed-the toxins were advised immediately after operation. In this case, also, the treatment was turned over to an assistant. Although never within the last fifteen years have the directions sent out with the toxins called for larger initial doses than 4 mm. or 1 mm., the assistant in this instance proceeded to give 20 mm. as a first dose. This was some years ago, when the preparation was considerably weaker than at present; at least its strength was more variable. Although the patient went into coma and remained comatose and delirious for some time, he finally recovered and is well now, two years afterwards, the tumour of the jaw having been cured.
In a few other cases, however, in which death resulted, the ordinary precautions had apparently been carried out. One such case was seen by mnyself in consultation, and the treatment advised and a general outline of the dosage given. This was a woman, aged 55, with a very large, vascular sarcoma of the ilium. Her general vitality was much impaired and circulation not good. The toxins were begun in minute doses, i mm., and gradually increased up to the point of reaching a temperature of 103-4°F. After about two weeks' treatment, an injection of 12 mm. caused a severe chill; the patient became very weak and exhausted, and did not recover. In this case; had I had personal charge of it, I have no doubt that, seeing that she did not bear the toxins well and that the temperature remained high, I should not have increased the dose as rapidly as was done.
Each case must be treated on its individual merits. In one case death resulted from increasing materially a dose which, the day before, Coley: Treatment of Inoperable Sarcoma had already produced a severe reaction, the patient still having a temperature of 1020 F. at the time the injection was given. It is a very good rule not to repeat injections as long as the patient has any material rise of temperature, but to wait until the latter has fallen to normal or nearly normal. After the desired reaction is obtained, causing a temperature of 102-3-40 F., according to the vitality of the patient, one should not increase the dosage until it has failed to produce such reaction. I have never known of a fatality from the use of the toxins as a prophylactic after operation, nor of any dangerous symptoms.
FINAL RESULTS.
Up to the present time I have had fifty-two cases of inoperable sarcoma successfully treated with the mixed toxins of erysipelas and Bacillus prodigiosus. Of these, thirty-five have remained well from three and a quarter to sixteen years; twenty-eight from five to sixteen years, and fourteen from ten to sixteen years. Dr. Cobb states, the growth had entirely disappeared. In the spring of 1896, however, the patient developed a local recurrence, and on May 17, 1896, she was sent to me for treatment, and was admitted to the New York Cancer Hospital. At this time examination showed a hard mass on the right side extending from the crest of the ilium nearly to the umbilicus and as far to the left as the median line. The tumour was apparently located in the ilium and abdominal wall. The toxins were given, with occasional intervals of rest, for three months, during which time the tumour had decreased to one-fifth of its original size. I then gave her a rest of two months, when she was readmitted to the hospital. During this interval the tumour had increased considerably pronounced small, round-celled sarcoma. The patient absolutely refused amputation at the hip-joint, which I strongly urged. I was at this time just beginning to try the X-ray treatment of inoperable malignant tumours; and gave the patient four exposures a week. At the end of one month the tumour had decreased in size 1 in. The treatment was continued during the entire summer and fall of 1902. The patient gained considerably in weight, but in December, 1902, developed a metastatic tumour in the left pectoral regionl. This grew very rapidly, and when it had reached the size and thickness of the hand, I removed it with scissors and curette, under ether anaesthesia. Shortly after this, a large tumour, about the size of a child's head, developed in the ilio-lumbar region on the right side; it filled up the whole iliac fossa and extended up to the ribs. I then put the patient upon large doses of the mixed toxins of erysipelas and Bacilluts prodigiosus. After about four weeks tlle tumour in the ilio-lumbar region began to soften and break down. As soon as fluctuation became distinct, I made a posterior opening and evacuated a large amount of necrotic tumour-tissue. A tube was kept in place and the sinus drained for about a year. No X-ray treatment was applied to the ilio-lumbar tumour. The sinus in the leg has persisted up to the present time; examinations of several curettings have failed to show any evidence of sarcoma. At the present time, over seven years from the beginning of the treatment, the patient is apparently in perfect health, and there is no longer any evidence of sarcoma to be found.
(7) Mylyelo-Sarcomia of the Lowver End of the Tibia, twvice recurrent; disaplpearance under eight mionths' treatment with the mixed toxins.-K. K., female, aged 21. Admitted to the Hospital for Ruptured and Crippled, September, 1904; operated upon October 11, by Dr. V. P. Gibney. The entire lower third of the tibia was involved, only a thin outer shell being left, as shown by X-ray photographs. A second operation was done January 5, 1905, consisting in the removal of a large mass of sarcomatous material with chisel and curette. At neither operation was any attempt made to remove the entire tumour. After the second operation the patient was put upon the mixed toxins and, a few weeks later, the X-rays were given in addition to the toxins. At first there was some increase in size, but later, under large injections, followed by more severe reactions, the tumour was held in check and, finally, slowly receded. The treatment was continued until July, 1905, by which time the tumour seemed to have disappeared entirely. The patient has remained in perfect health, without any sign of recurrence, up to the present time, four and a half years later. The microscopical examination in this case was made by Dr. , and the specimen removed was examined by Dr. James Ewing, Professor of Pathology of Cornell University Medical School, and Drs. B. H. Buxton and Martha Tracy, of the Loomis Laboratory, who pronounced it spindle-celled sarcoma. On January 6, 1907, the mixed toxins were begun by Dr. John under my direction. The treatment was given every other day in gradually-increasing doses; by the end of January the dose had reached 2' mm., which was followed by a temperature of 103-40 F. After twenty injections had been given the tumour had diminished considerably in size, and the treatment was suspended for two weeks. At the end of this time examination showed the tumour to have increased again, and a small lump was observed beneath the sterno-mastoid muscle. The injections were continued at varying intervals for six months until June, 1907, the highest dose given being 30 mm. injected directly into the tumour. The tumours slowly decreased in size, even after the cessation of the treatment, and finally disappeared, and the patient at present-August 10, 1909-has had no recurrence. Her physician, Dr. John, writes me, August 10, 1909, that she suffers from periodic headaches, and has fallen on one or two occasions. This may mean brain metastasis, or it may be an independent condition.
(9) Sarcoma of the Ilium.-N. G., male, aged 13. Family history, good. Past history: Fell downstairs two years ago, striking left pelvic region; in bed about two weeks; fell again a year later, striking same side; laid up in bed for three weeks. Soon noticed some swelling in region of left ilium, which gradually increased in size; during last six months there has been some slight loss of flesh and decline in general health. Patient referred to me by Dr. La Fert6, of Detroit, in August, 1906 . Physical examination at this time showed a tumour involving almost the entire left ilium, being hard in some and soft in other places; considerable limitation of motion in the left leg, marked loss of flexion of left thigh; has had some pain during last year, which at times was paroxysmal. The patient was admitted to the General Memorial Hospital in August, 1906 , and put upon the mixed toxins; the treatment was continued for a little over a year, with two intervals of a few weeks' rest; highest dose, 8 mm. The injections were made into the buttocks rather than into the tumour. The swelling gradually decreased and limitation of motion nearly disappeared. At the end of a year the tumour had practically disappeared, although there remained some enlargement, apparently due to the new-bone formation, as often seen in osteo-sarcoma. I examined the patient in June, 1909, and he remains at present in perfect health, three years later.
(10) One of the most remarkable results yet obtained was a case of inoperable round-celled sarcoma of the upper jaw with metastases, successfully treated by Dr. 0. K. Wineberg, of Lake Park, Minn., published in the Medical Record of May 3, 1902. The patient was so desperately ill at the beginning at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Surgical Section 33 of the treatment that no photograph could be taken until he had had sixty-three injections and the tumour had greatly improved, having diminished to onehalf its original size ( figs. 8, 9 ). At the time the treatment was begun the man weighed 113 lb.; he was jaundiced, cachectic, and the abdomen markedly swollen; pulse 165, weak and irregular; he was not expected to live but a few days. The important feature of this case is that all the injections were given systemically, either into the abdominal wall or into the arm. At the end of three weeks the jaundice disappeared, as also the metastases in the axillary region; there was marked decrease in the size of the tumour of the jaw; the toxins were given in as large doses as the patient could bear, from August, 1901 , to January, 1902 injections in all. In three weeks he had gained 11 lb.; in four weeks he resumed his work as veterinary surgeon. Four months after treatment he made a trip to New York to show me the result, and I presented him before the Surgical Section of the New York Academy of Medicine. Sci., IPhi1ad., 1906, N.S., exxxi, pp. 375-430. In the discussion of these cases certain criticism was offered by a surgeon which is typical of the sort of criticism the method received in former days, but which has become less and less frequent in recent years. No criticism was made as to the accuracy of the diagnosis in these cases, nor of the fact that the tumours disappeared and the patients themselves were in perfect health. The patients were present as visible proof of the latter fact, but this was the line of reasoning:
(1) The treatment, if of the value claimed, should-after fifteen yearshave becomie generally accepted all over the world and universally adopted. (2) The critic had just returned from Europe, and stated that the treatment was not generally used or accepted there: ergo, it could not be of value. Furthermore, the critic had himself tried it in a certain number of cases many years ago, and had rot obtained the same results as myself.
I will leave the answering of such arguments to others with greater love for disputation than myself. I will only call attention to one fact, apparent to anyone familiar with the history of medical discoveries, and that is that the relative value of such discoveries bear not the slightest relation to the rapidity of their acceptance by the medical profession. Numerous examples will doubtless occur to you, but few more striking than the one cited by Dr. Eccles in his admirable address on "Darwinism and Malaria," Newc York M1edical Record, January 16,
1909.
In conclusion I cannot do better than quote from a recent and unpublished paper of mine: " It is natural that any new method of treatment of disease should stand a certain definite test before it can hope to secure recognition. When it comes to the consideration of a new method of treatment for malignant tumours, we must not wonder that a profession with memories overburdened with a thousand and one much-vaunted remedies that have been tried and failed takes little interest in any new method and shows less inclination to examine into its merits. Cold indifference is all it can expect, and rightly too, until it has something beside novelty to offer in its favour. Sixteen years ago, when I began to use the toxins for inoperable sarcoma, I did not expect the profession to adopt the method. I was perfectly willing to wait until its great objection of novelty had given way to time, and my own That only a few instead of the majority showed such brilliant results did not cause me to abandon the method, but only stimulated me to more earnest search for further improvements in the method."
The results within the last two years, due to Dr. Tracy's improved method of preparing the toxins, have been decidedly superior to those obtained before. They now comprise fifty-two personal suiecesses and at least twice that number in the hands of other men, which, I think, should be sufficient to convince the majority of the profession that the treatment of inoperable sarcoma by certain bacterial toxins contains a principle of sufficient value to be entitled to more careful consideration than it has yet received, and if I have succeeded in impressing the Fellows of the Royal Society of Medicine with the correctness of this view, I shall feel more than repaid for my visit to England.
In 
